Analysis of the bound nucleotide in the acto-heavy meromyosin in vitro motility assay.
Muscle contraction and various forms of cell motility are driven by the interaction of actin and myosin with the simultaneous binding and hydrolysis of ATP. The process can be reconstituted in in vitro motility assays, where actin filaments slide over myosin in an ATP-dependent fashion. We have recently shown that in vitro actin motility persists at unexpectedly low, nanomolar free ATP concentrations if the actomyosin is pretreated with millimolar levels of the nucleotide (10). In these experiments, however, the amount of bound ATP--which could potentially support motility--was not exactly known. In the present work, the amount of nucleotide bound in the in vitro motility assay is directly measured by using radiolabeled ATP analogs in a novel capillary binding assay. The results indicate that although a low quantity of nucleotide remains bound, it is stable and does not seem to be available to support motility.